3-(4-Methylthiophenyl)-1-phenyl-5-(2-pyridyl)pentane-1,5-dione (1d)
1-Phenyl-3-(4-fluorophenyl)prop-2-en-1-one (Chalcone d, 7.7 g, 30 mmol), 2-acetylpyridine (3.4 mL, 3.7 g, 30 mmol) and NaOH (1.2 g, 30 mmol) gave the product (8.2 g, 22 mmol, 73%) as a pale yellow solid. 1 H NMR (400 MHz, CDCl 3 ): δ = 2.41 (s, 3 H), 3.32 (dd, J = 16.8 Hz, 7.1 Hz, 1 H), 3.43 (dd, J = 16.8 Hz, 7.1 Hz, 1 H), 3.59 (dd, J = 17.6 Hz, 7.1 Hz, 1 H), 3.74 (dd, J = 17.6 Hz, 7.1 Hz, 1 H), 4.08 (quin, J = 7.1 Hz, 1 H) 7.14 (d, J = 8.1 Hz, 2 H), 2 H), 3 H), 1 H), 7.78 (td, J = 8.0, 1.7 Hz, 1 H), 2 H), 1 H), 8.63 (d, J = 10.4 Hz, 1 H) ppm; 13 C{ 1 H} NMR (101 MHz, CDCl 3 ): δ = 16. 1, 36.1, 43.9, 45.2, 121.9, 127.1, 127.3, 128.2, 128.2, 128.7, 133.1, 136.2, 137.0, 141.4, 149.0, 153.3, 198.5, 200 .0 ppm; ESI-TOF (m/z): 398.1221 g/mol (calc.: 398.1185 g/mol) [M + Na] + .
Pyrylium salts (2b-d)
The compounds were prepared according to a modified literature procedure for 3,5-diphenyl-1-(2-pyridyl)pentane-1,5-dione (2a). S3 Under Argon the respective diketone (1b-d) was mixed with 1,3-diphenylprop-2-en-1-one and boron trifluoride diethyl etherate was added. The mixture was heated to 70 °C for 3h and then dropped into diethyl ether. The precipitate was filtered off, dried, and recrystallized from methanol.
2-(2-Pyridyl)-4-(4-fluorophenyl)-6-phenylpyrylium tetrafluoroborate (2b) Diketone 1b (4,7 g, 14 mmol), 1,3-diphenylprop-2-en-1-one (2,8 g, 14 mmol) and BF 3 etherate (13.5 mL, 15.5 g, 109 mmol) gave the product (2,284 g, 6 mmol, 43%) 
2-(2-Pyridyl)-4-(4-trifluoromethylphenyl)-6-phenylpyrylium tetrafluoroborate (2c)
Diketone 1c (4.6 g, 12 mmol), 1,3-diphenylprop-2-en-1-one (2.4 g, 12 mmol) and BF 3 etherate (11 mL, 12.7 g, 89 mmol) were heated to 80 °C for 3 h and gave the product (1.9 g, 4 mmol, 34%) as yellow crystals. 125.7, 127.7 (q, 129.9, 130.3, 131.1, 131.5, 136.9, 139.5, 147.4, 152.2, 166.8, 170.5, 173.4 
2-(2-Pyridyl)-4-(4-methylthiophenyl)-6-phenylpyrylium tetrafluoroborate (2d)
Diketone 1d (7.1 g, 19 mmol),1,3-diphenylprop-2-en-1-one (4.1 g, 20 mmol) and BF 3 etherate (20 mL, 23.0 g, 162 mmol) were heated to 80 °C for 6 h. The mixture was dropped into diethyl ether (400 mL). The precipitate was filtered off, dried and washed with chloroform (50 mL). Afterwards recrystallization of the solid from ethanol/methanol 2:1 gave the product (3.1 g, 7 mmol, 37%) as dark red crystals. 5, 114.4, 115.5, 124.8, 126.4, 128.2, 129.0, 129.4, 129.7, 130.4, 131.0, 135.7, 139.1, 147.1, 151.5, 151.6, 164.6, 167.6, 170.3 
Pyridylphosphinines (3c-d)
The compounds were prepared according to a modified literature procedure for 2-(2-Pyridyl)-4,6-diphenylphosphinine (3a). S3 The respective pyrylium salt was stirred under argon in dry acetonitrile. Tris(trimethylsilyl)phosphane was added dropwise. The solution was then heated to 85 °C for 6 h. After evaporation of the solvent the product was purified first by column chromatography (petrol ether:ethyl acetate = 20:1 to 5:1) and subsequently by recrystallization from acetonitrile.
2-(2-Pyridyl)-4-(4-fluorophenyl)-6-phenylphosphinine (3b)
Pyrylium salt 2b (6.4 g, 15 mmol) and Tris(trimethylsilyl)phosphane (8.1 g, 32 mmol) in acetonitrile (37 mL) gave the product (0.529 g, 1.5 mmol, 10%) as a slightly yellow-orange solid. 
2-(2-Pyridyl)-4-(4-trifluoromethylphenyl)-6-phenylphosphinine (3c)
Pyrylium salt 2c (5.1 g, 11 mmol) and Tris(trimethylsilyl)phosphane (5.5 g, 22 mmol) in acetonitrile (24 mL) gave the product (0.214 g, 0.5 mmol, 5%) as a slightly yellow-orange solid. The NMR spectra still show impurities. However, the mass spectrum confirms the successful synthesis of 3c. 
2-(2-Pyridyl)-4-(4-methylthiophenyl)-6-phenylphosphinine (3d)
Pyrylium salt 2d (5.3 g, 14 mmol) and Tris(trimethylsilyl)phosphane (6.7 g, 26 mmol) in acetonitrile (30 mL) gave the product (0.276 g, 0.7 mmol, 6%) as a slightly yellow-orange solid.
rotating anode (MoK α radiation; λ=0.71073 Å) up to a resolution of (sin/) max =0.69 Å -1 at a temperature of 210 K. The reflections were corrected for absorption and scaled on the basis of multiple measured reflections by using the X-Red program (0.48-0.74 correction range). S4 5136 reflections were unique (R int =0.098). The structures were solved with SHELXS-2013 S5 by using direct methods and refined with SHELXL-2013 S6 on F 2 for all reflections. Non-hydrogen atoms were refined by using anisotropic displacement parameters. The positions of the hydrogen atoms were calculated for idealized positions. 308 parameters were refined with 1 restraint. R 1 =0.055 for 2997 reflections with I>2(I) and wR 2 =0.127 for 5136 reflections, S=0.944, residual electron density was between -1.29 and 0.96 eÅ -3 . Geometry calculations and checks for higher symmetry were performed with the PLATON program. S3
Density Functional Theory (DFT) calculations
All calculations were carried out at the B3LYP/6-311+G(d,p) level of theory with the Gaussian 09 program. S7 Full geometry optimization without any symmetry constraints was performed prior to the analysis of the electronic structure of the different phosphinine ligands. The nature of the stationary points was evaluated from the analytically computed harmonic modes. No imaginary frequencies were found for the optimized structures confirming that these correspond to local minima on the potential energy surface. 
